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(54) Title: A METHOD FOR PACKET SWITCHED DATA TRANSMISSION 



(57) Abstract 

The invention relates to packet-switched transmission of 
calls and particularly to packet-switched transmission of calls 
on circuits between a telecommunication network and base 
stations from the base stations toward the network. To reduce 
the maximum delays and the variation in the transmission 
times of call packets, control packets that contain signalling, 
information on the data transmission network are separated 
from the call packets in the network node in the present 
method, information on the arrival rate of the call packets is 
maintained, the duration of the control packet that is to be sent 
next is calculated (22), the interval to the reception of the next 
call packet is defined (23), the duration is compared (24) with 
the interval, and if the duration is shorter than or equal to the 
interval, the control packet is sent (25), and if the duration 
is longer than the interval, the control packet is put (27) in 
a transmission queue, it is waited until said call packet has 
been received, and the packet is then forwarded substantially 
immediately. 
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A METHOD FOR PACKET SWITCHED DATA TRANSMISSION 

BACKGROUND OF INVENTION 

The invention relates to packet-switched transmission of calls and 
particularly to packet-switched transmission of calls on circuits between a 
telecommunication network and base stations from the base stations toward 
the network in a mobile telephone system in which a call is transferred as data 
packets at even intervals and in which a carrier wave of the radio path is 
employed by using time division. 

In most digital mobile telephone systems the carrier wave of the 
radio path is divided between several users by using, for example, a TDMA 
(Time Division Multiple Access) or CDMA (Code Division Multiple Access) 
method. The common feature of the methods is that a different channel is 
allocated for each call, and that the call is divided into call packets of a certain 
length and the packets are transferred on different channels in frames 
transmitted in succession on the carrier wave of the radio path. A frame 
comprises several channels, and the time needed to transmit a frame is 
constant. In the TDMA method, where a frame consists of time channels that 
are successive with respect to time, packets associated with one and the 
same call are received at the base station at an interval of the duration of the 
transmission of a frame. 

On the circuits of a network infrastructure, calls are usually 
transmitted using a circuit-switched system, whereby a different transmission 
channel, or even a different channel in each direction, is allocated for 
signalling and for each call. In a circuit-switched system a channel remains 
allocated even if nothing is transmitted, whereby the efficiency on a 64 kbit/s 
transmission connection is poor. Further, in a circuit-switched system the 
network capacity will be abruptly finished as the load increases, whereas in a 
packet-switched network an increase in the load appears as a reduction in the 
transmission rate and deterioration of the quality of the connection. 

In the known packet-switched networks, packets are usually 
forwarded in the order of arriva l ^md/or g enpraflnn Th e packets may then 
nave t0 iqueue j T inetworknode/ if the transmission of a preceding packet is 
€lHriTT^rogTesT*-UMUiiliUpJl(id queuing of a varying length causes variation in 
the packet transmission i tin3e^nd^olono ^the maximum transmission de lay. 
The variation in the packet transmission times is particularly harmful where 
speech transmission is concerned, since the quality of speech is impaired by 
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the variation in the transmission times. In addition, in speech transmission it is 
important that the maximum delays are short. 

If a packet-switched network node receives packets from a lower- 
rate transmission channel and forwards them to a higher-rate transmission 
5 channel, some of the advantages brought about by the higher-rate 
transmission channel may be lost in waiting for the termination of the 
transmission of a preceding packet. However, it should be possible to forward 
particularly speech call packets immediately after they have been received, so 
that the packet transmission times would not vary because of variation in the 

10 waiting times and so that the maximum delay caused by the waiting times 
would be as short as possible and high-quality jopech transmis^iop could ^ius 
be guaranteed. ^^pf**^ j?S*^£64C* * 

The above problems, i.e. the variation in the transmission delays of 
the packets cau se d by Jhe waitinp ^^d ^ejncre a^ i p thg length of 

15 < ^^muni dejaysTcan be' oy ^r7nmr,^f7r r-nmplr by transferring the packets 
by emulating circuit-switching, i.e. by allocating a separate channel or 
channels for them. The problems in this solution are the same as in a circuit- 
switched solution, i.e. capacity is allocated although it may not be needed, and 
as the load increases the capacity will be abruptly finished. 

20" Another way of levelling the transmission delays of the packets in 

the packet-switched netwoiisJs^to^bL^ 

receiving^end^sojhat^n y va riatio n injh e transmissionji eteys ca n be levelled. 
The problem is that real-time transmissi?nr*of^eech does noT allow large 
buffering: in a public safety and security call, for example, the delay must be 

25 less than 400 milliseconds. In the Internet the speech-transmitting software 
uses large buffering, for a delay of a couple of seconds is irrelevant there in 
speech transmission. Since speech must be put through as quickly as possible 
in a system transmitting real-time speech, thfi buffer must be very short, and 
so buffering cannot be relied on to level tiie transmis^n ^elays7Vurxher, the 

30 buffering increases the maximum delay of the packet transmission time. 

BRIEF DESCRIPTION OF INVENTION 

The pbject of the present invention is to provide a method and a 



35 



ne twork _n odgflby which the maximum delay of the call packets and the 
Vari ation in the transmission time s can be reduced. The object is achieved by 
a packet-switched data transmission method of the invention, in which call 
packets are separated from control packets containing signalling information 
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on the data transmission network and which is characterized by maintaining 
information on the arrival rate of the call packets; calculating the duration of 
the transmission of the control packet that is to be sent next; defining the 
interval to the reception of the next call packet; comparing the duration with 
5 the interval, and if the duration is shorter than or equal to the interval, 
transmitting the control packet, and if the duration is longer than the interval, 
putting the control packet in a transmission queue, waiting until said call 
packet has been received, and subsequently forwarding the call packet 
substantially immediately. 

10 'Substantially immediately' means that the packet is forwarded 

immediately after the measures necessary in receiving a packet have been 
taken and the packet is ready for forwarding. The measures include, for 
example, detecting whether the packet is a call packet, possibly checking the 
address, and receiving the packet in full before forwarding it if the packet is 

15 received from a lower-rate channel than it is transmitted to. T 

The invention also relates to a network node that can be utilized in 
the method of the invention. The network node of the packet-switched 
transmission network of the invention, to which there leads at least one 
incoming channel and from which there leads at least one outgoing channel 

20 and which comprises reception means for receiving packets, transmission 
means for transmitting packets toward a destination address, and a buffer for 
buffering the received packets, the reception means being arranged to 
separate call packets from control packets that contain signalling information 
on the data transmission network, is characterized by the node further 

25 comprising memory means for storing the information indicating the arrival rate 
of the call packets, a time counter for defining the. interval to the reception of 
the next call packet, calculating means for calculating the duration of the 
transmission of the control packet to be sent next, comparison means for 
comparing the interval and the duration, and a transmission order controller for 

30 putting the control packets in a transmission queue in the buffer and for 
transmitting said next call packet next, if the duration is longer than the 
interval. 

The invention is based on the idea that before the transmission of a 
control packet, it is checked whether there is enough time to send the packet 
35 before the reception of the next call packet. The received call packet can thus 
be forwarded immediately after it has been received. 
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The advantage of the method and network node of the invention is 
that the same transmission channel can be used for the transmission of both 
call packets and control packets that contain signalling information without that 
the quality of real-time speech transmission is impaired, since the call packets 
5 always have access to the transmission channel without delay. The trans- 
mission capacity can thus be used efficiently and no extra delay of a varying 
length occurs in the call transmission because of signalling internal to the 
system. 

In a preferred embodiment of the invention the control packets are 
10 transmitted in the order of priority. The advantage is that the important control 
packets can be delivered as quickly as possible. 

Further, in a preferred embodiment of the invention that can be 
used when there are several outgoing channels, the control packets are not 
transmitted on a certain channel, but an outgoing channel on which there is 
15 enough time to send the packet is found for each control packet. The control 
packets can thus be transmitted as soon as possible. 

The preferred embodiments of the method and network node of the 
invention appear from the attached dependent claims 2 to 5 and 7 to 9. 

BRIEF DESCRIPTION OF FIGURES 

20 lr > the following the invention will be described in greater detail by 

means of preferred embodiments and with reference to the attached drawings, 
in which 

Fig. 1 is a block diagram of a data transmission network of the 
TETRA system, 

25 Fi 9- 2 is a flow diagram of a first preferred embodiment of a method 

according to the invention, 

Fig. 3 is a flow diagram of a second preferred embodiment of the 
method according to the invention, and 

Fig. 4 is a block diagram of a first preferred embodiment of a 
30 network node according to the invention. 

DETAILED DESCRIPTION OF INVENTION 

In the following the invention will be described by way of an 
example in a packet-switched telecommunication network that is designed to 
act as a transmission network of a digital radio network according to the 
35 TETRA standard (Trans-European Trunked Radio) defined by the ETSI 
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(European Telecommunications Standards Institute). The TETRA Standard 
defines, for example, a radio interface and other interfaces, such as an 
interface to another TETRA network. The internal structure of the transmission 
network, however, is not defined in the TETRA standard. The invention, 
5 however, is not limited to radio networks or other wireless networks, but it will 
be obvious to a person skilled in the art that the invention can be applied to 
other data transmission systems both in networks based on wireless data 
transmission and in fixed networks. 

Fig. 1 shows an exemplary structure of a TETRA transmission 

10 network. A Mobile Station MS (Mobile Subscriber) communicates with a Base 
Station BS over the radio path Air. The radio interface Air according to the 
TETRA standard is based on a 4-channel time division multiplexed carrier 
wave whose bandwidth is 25 kHz. On the carrier wave are transmitted 
successive frames, each of which comprises four time slots, or time channels, 

15 both in the uplink and in the downlink direction. A separate time slot is usually 
allocated for each data transmission connection, but the TETRA standard 
allows the allocation of even a plural number of time slots for one connection. 
In a system that follows the TETRA standard, the transmission of one TDMA 
frame takes about 60 ms, so about 15 ms are reserved for each time slot. A 

20 base station may also have several carrier waves. 

Each base station BS is connected by a circuit to a Digital 
Exchange DXT for TETRA of the fixed transmission network. The TETRA 
exchanges DXT are connected to other exchanges DXT and to a Digital 
Central Exchange DXTc for TETRA by a fixed circuit, the DXTc being an 

25 exchange to which are connected other exchanges DXT and/or other central 
exchanges DXTc so as Jo provide alternative paths for the traffic. The interface 
to another TETRA network is here arranged in the central exchange DXTc, but 
it can also be located in the other exchanges DXT. The external interfaces, 
defined by the standard, to the Public Switched Telephone Network PSTN, the 

30 Integrated Services Digital Network ISDN, the Private Automatic Branch 
Exchange PABX and the Packet Data Network PDN are here located in one 
exchange DXT, but they can also be arranged, for example, in every 
exchange. The TETRA transmission network also comprises other interfaces 
and peripheral units, which are not shown in the figure. They include, for 

35 example, network management systems and dispatcher systems. 
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Fig. 2 is a flow diagram of a first preferred embodiment of the 
invention. In the prior art, different types of packets are separated by the 
identification data contained therein. T he control packets containing signallin g 
information are here separated from the call packets so that t he call packets 
5 can be forwarded substantially immediately. The separation is based, l6*r 

example, on the identification rlnti iniwg»H in the packet. The identification 

data, for example, indicates the data transmission connection that the packet 
is associated with, and the data is used, for example, to route the packet. 

The method comprises maintaining information on the arrival rate of 

10 th e pac ketsL_i.e. how lo ng after a received call packet the next call packet is 
received. The arriv al rate rippgnHs on the synchronization and load of the 
transmitting Jietwor k node ybr the allocation situation of the channels of the 
carrier wave. ! he arrival rate will be described in greater detail in connection 
with Fig. 3. A received packet is a packet that is ready to be forwarded. The 

15 time needed for the reception, and any necessary processing of the packet are 
taken into account in the arrival rate. An example for the processing of the 
packet is the conversion of a packet received from the radio path at the base 
. station into a packet that can be transferred in the transmission netwo r k. The 
arrival rate at a one-carrier-wave base station BS is about 15 ms in a system 

20 according to the TETRA standar d, if all the time slots are allocated, and when, 
for example, two time slots are allocated, the reception of t hp rail packets 
cyclically follows the arrival rate, according to which call packets are received 
alternately at an interval of about 15 ms and about 45 ms. nnrrps pondingly 
packets transmitted by the ha«^ c toK nn ^ »^«» j ve d a t the same rate in the 

25 TETRA exchange DXT. AAJO ? " 

When a control packet is racftivpri 20, it is checked 21 whether 
there are control packets in a queue. If there is no queue.^tjje^uj^tjon^^the 
transmission ^ the ^contro ^ pac ket is calculated 22. The duration can be 
calculated since the size of the^acRSTand the ra^eofthetrajr^ 

30 ^annd are known. After step 22, the interval to the receptio n of the next call 
packet is defined 23. The interval can be defined since the^mvah^ate of the 
call packets and the time left before the reception of the next call packet are 
known. When the above times have been defined, they are compared. If the 
'duration^ of the transmis sion is 24 shorter than or as long as the interval, the 

35 "conTroTpacKens^^ntVsrii is tnen checked 26 whether the queue of control 
packets is empty. If a new control packet has been received during the interval 
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between the reception and the transmission of the control packet (steps 20%) 
25), the queue is not empty. The packet that is the first in the queue is then 
retrieved 29, and the routine returns to step 22, i.e. the duration of the 
transmission of the control packet retrieved from the queue is calculated, and 

5 the routine then proceeds as described above. If in step 26 the queue of 
control packets is empty, the next packet will be waited for. 

If in step 24 the duration of the transmission of the control packet is 
longer than the interval to the reception of the next call packet, the control 
packet is put 27 in a queue. It is thus ensured that the call packet can be 

10 transmitted without hindrance. When the control packet has been put in the 
queue, it is waited until the call packet has been sent 28, and the packet that 
is the first in the queue of control packets is then retrieved 29, and the routine 
then returns to step 22, where the duration of the transmission of the control 
packet is calculated. If other control packets are received during the interval 

15 between the reception of the control packet and the retrieval of the first packet 
from the queue (steps 20, 21, 23, 24, 27, 28 and 29), these packets are also 
put in the queue of control packets, from which the packets in the first 
preferred embodiment are sent in the order of arrival. If the control packets 
have different priorities, they are put in the queue in the order of priority, yet in 

20 such a way that the control packets with the same priority are in the order of 
arrival. Further, the control packets with priorities need not be put in the queue 
in the buffer in the order of priority, but packets can also be picked from the 
queue for transmission in the order of priority. The priorities ensure that the 
more urgent control messages are transmitted before the less important 

25 control messages. 

If, when a control packet is received in step 20, there are already 
other control packetsTn a queue or a call or control packet is bein g sentTtFie' 
control packet is put 27 in the queue. If the control packet is put in the queue 
because another control pacKex is being sent, it will be retrieved 29 from the 

30 queue when it is checked 26, after the transmission of the preceding control 
packet, whether the queue is empty. If the control packet is put in the queue 
because a call packet is being sent, it is waited 28 until the call packet has 
been sent, and the control packet is then retrieved 29 for transmission, and the 
routine then returns to step 22. If the control packet is put in the queue 

35 because there are already other control packets in the queue, it will be 
retrieved 26 for transmission when it is checked 26. after the transmission 25 
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of the preceding control packet, whether the control packet queue is empty. 
The method thus takes care that no packets remain in the control packet 
queue. 

Fig. 3 is a flow diagram of a second preferred embodiment of the 
5 invention. It differs from the first preferred embodiment only in respect of the 
emptying of the control packet queue, i.e. steps 20, 21, 22, 23, 24, 25, 26, 27 
and 28 are the same. 

When a control packet is received 20, it is checked 21 whether 
there are control packets in a queue. If there is no queue, the duration of the 

10 transmission of the control packet is calculated 22, the interval to the reception 
of the next call packet is defined 23, and the times are compared as described 
above in connection with Fig. 2. If the duration of the transmission is 24 
shorter than or as long as the interval, the control packet is sent 25. It is then 
checked 26 whether the control packet queue is empty. If the control packet 

15 queue is empty, the next packet will be waited for. If a new control packet has 
been received during the interval between the reception and the transmission 
of the control packet (steps 20 to 25), the queue is not empty. The interval to 
the reception of the next call packet is then defined 23'. The interval can be 
> defined since the arrival rate of the call packets and the time left before the 

20 reception of the next call packet are known. The queue is then searched for 30 
the first control packet in the order of arrival for the transmission of which the 
interval is sufficiently long. If such a control packet is found 31, it is retrieved 
from the control packet queue and subsequently transmitted 32. The routine 
then returns to step 26, where it is checked whether the control packet queue 

25 is empty, and the routine then proceeds as described above depending on the 
result. 

If no control packet for the transmission of which the interval is 
sufficiently long is found 31 in the queue, it is waited until the next call packet 
has been sent 28, and the routine then proceeds from step 23' onward, i.e. the 
30 interval to the reception of the next call packet is defined. 

If in step 24 the duration of the transmission of the control packet is 
. longer than the interval to the reception of the next call packet, the control 
r packet is put in a queue 27. It is thus ensured that the call packet can be sent 
-without hindrance. When the control packet has been put in the queue, it is 
35 waited 28 until the call packet has been sent, and the routine then proceeds 
from step 23* onward, i.e. the interval to the reception of the next call packet is 
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defined. If other control packets are received during the interval >/rom the 
reception of the control packet to the retrieval of the first packet from the 
queue (steps 20, 21, 22, 23, 24, 27, 28, 23', 30, 31 and 32), these packets will 
also be put in the control packet queue. 
5 If, when a control packet is received in step 20, there are already 

other control packets in a queue or a call or control packet is being sent, the 
control packet is put 27 in the queue. If the control packet is put in the queue 
because another control packet is being sent, it may be retrieved from the 
queue and transmitted 32 when it is checked 26, after the transmission of the 

10 preceding control packet, whether the queue is empty, the interval to the 
reception of the next call packet is defined 23', and the queue is searched for 
30 the first control packet for the transmission of which there is enough time. If 
the control packet is put in the queue because a call packet is being sent, it is 
waited 28 until the call packet has been sent, and the routine then proceeds 

15 from step 23' onward, i.e. the interval to the reception of the next calltpacket is 
defined. If the control packet is put in the queue because there are already 
other control packet in the queue, the packet is retrieved 26 for transmission 
when it is checked 26, after the transmission 25 of the preceding control 
packet, whether the control packet queue is empty, and the routine then 

20 proceeds from step 23' onward, i.e. the interval to the reception of the next call 
packet is defined. The method thus takes care that no packets remain in the 
. control packet queue. 

When there are several transmission channels on which packets 
are sent, the above-mentioned arrival rate of the call packets can be 

25 maintained channel-specifically if the packets associated with one and the 
same call or other data transmission connection are always sent on the same 
transmission channel. To speed the transmission of the control packets, it is 
possible to look for a channel on which there is enough time to send the 
control packets. The duration of the transmission of a control packet is first 

30 calculated, as described above in connection with Figs. 2 and 3. With 
reference to the description of Fig. 2, for example, the channels can then be 
monitored one at a time, looking for a channel on which the interval to the 
reception of the next call packet is at least equal to the duration of the 
transmission of the control packet. If such a channel is found, the control 

35 packet will be sent on it. If all the channels are monitored and no such channel 
is found, the control packet is put in the queue to wait for the transmission of 
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the next call packet. When a call packet has been sent on a channel, the 
emptying of the control packet queue will be started by checking one channel 
at a time. The advantage is that the control packets can be forwarded faster 
than when the control packets are sent on a certain channel. 
5 With reference to the different treatment of packets in Figs. 2 and 3 

and the description of the figures, depending on whether the packets are call 
packets or control packets, the same division could also be effected by 
separating the speech-containing speech packets from the other packets, 
whereby the speech packets would be treated in the same way as the call 

10 packets in Figs. 2 and 3, i.e. immediate transmission after the reception would 
be guaranteed only for the speech packets. Both the control packets and the 
data-containing call packets would then be treated in the same way as the 
control packets in Figs. 2 and 3, i.e. they would be transmitted between the 
speech packets whenever there is enough time. The packets can also be 

15 divided into control, speech and data packets, whereby the speech packets 
are treated in the same way as the call packets, and the data packets are 
given priority over the control packets, i.e. they have a higher priority. It is also 
possible to divide the packets generally into control packets and call packets, 
=L but in the case of congestion to divide the call packets into speech packets 

20 v and data packets, so that different types of packets can be treated differently. 
If real-time image is transferred in the network, the image packets can be 
compared to speech packets and treated in the same way. 

Fig. 4 illustrates a network node according to the invention. The 
network node, described by way of an example, is here a base station BS of a 

25 system according to the TETRA standard. The node can also be any other 
network node that contains at least so much intelligence that it will not transmit 
the packets it has received back in the same direction. The node of the 
invention need not process the packet in any way; all it has to do is to receive 
the packets at a certain rate and forward them. For the sake of illustration, one 

30 incoming channel, which is a carrier wave of the radio path, leads here to the 
network node and one outgoing channel leads from it. The only restriction in 
. the number of outgoing and incoming channels of the network node of the 
& invention is that there must be at least one incoming and one outgoing 
channel. There is no upper limit for the number of channels, nor are there any 

35 requirements for the transmission path used. The network node BS also 
comprises a transmission unit TU for transmitting packets to the network. The 
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transmission unit TU can also receive packets from the network. The%ietwork 
node BS also comprises a reception unit RU for receiving packets from the 
transmission path - here the radio path - in which packets are transmitted on 
the carrier wave, and for processing the packets so that they are ready for 
5 transmission on the transmission path of the network. The reception unit RU 
can also transmit packets on the carrier wave. The reception unit RU is 
arranged to separate the call packets from the control packets that contain 
signalling information between the network elements of the data transmission 
network. It can separate the packets on the basis of the identification data 

10 contained in the packet or on the basis of something else, such as information 
indicating that signalling is transmitted on the carrier wave at certain periods. 
The reception unit of the network node of the invention can also receive 
packets from other network nodes or from other networks, and it need not 
necessarily process the packets. 

15 The network node comprises a time counter TC, which defines how 

much time there is left before the reception of the next call packet. This time is 
called an interval. To define the interval, the counter needs to know the arrival 
rate of the packets, the rate being preferably stored in the time counter TC. 
The information on the arrival rate can also be stored in some other way and 

20 in some other place, for example in the memory of the network node BS. The 
terms 'arrival rate 1 and 'received packet' have been described above in 
connection with Fig. 2. The time counter TC monitors the arrival rate preferably 
cyclically, whereby any changes in the allocation or load situation on the 
incoming channel can be taken into account. The arrival rate can also be 

25 constant. For example in systems using the TDMA method, the length of a 
cycle is preferably set to be the same as the duration of a frame, for the arrival 
rate of the packets at least at the base station follows the allocation situation of 
the time channels. For example in a system of the TETRA standard, about 15 
ms are allocated for each packet on the radio path, so when all the time slots 

30 of the radio path are allocated, the arrival rate of the packets at the base 
station is about 15 ms. When the payloads of the packets on the radio path 
are 274 bits and 432 bits, and the identification data needed in the 
transmission network can be presented, for example by 56 bits, the packet 
sizes are 330 bits and 488 bits. When the packet size is 488 bits, the 

35 transmission of a single call packet on a 64 kbit/s transmission channel takes 
about 7.6 ms, and so there are about 7.4 ms to send control packets before 
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the reception of the next call packet. If a time slot is deallocated, the arrival 
rate changes in accordance with what is presented in Fig. 4, i.e. the length of 
one interval is about 30 ms and that of the others is about 15 ms. Thereby 
there is more time for the transmission of the control packets at one point of 
5 the cycle. 

The information on the arrival rate can be applied, for example, in 
the CDMA method so that a cycle of the duration of a frame consists of a 
period in which a flow of successive call packets arrives, and the rest of the 
cycle can then be used to transmit control packets. The duration of the flow of 
10 call packets depends on the allocation situation of the channels on the radio 
path. 

A network node also comprises a control unit CU, which manages 
the resources of the network node. The control unit CU can also take care of 
the configuration of the network node and function as the interface of the 

15 network node to the network management system. To buffer the control 
packets waiting for the transmission, the control unit CU comprises a buffer 
BUF. The buffer BUF can also be arranged in other units in the network node 
or it can be a separate module. The control unit CU controls the transmission 
; of the packets through the transmission unit TU so that control packets are 

20" v sent only when they can be sent in full before the reception of the next call 
packet. The control unit CU therefore calculates the duration of the 
transmission of the control packet to be transmitted next, checks the interval to 
the reception of the next call packet from the time counter TC in the network 
node, and compares the times. If the control packet can be sent so that it does 

25 not slow the transmission of the call packet, i.e. the interval is longer than the 
duration, then the control unit CU requests the transmission unit TU to send 
the control packet. Otherwise the control unit CU puts the control packet in the 
buffer BUF to wait until the next call packet has been received and 
transmitted. After the transmission of the call packet, the control unit CU can 

30 retrieve a control packet from the queue and take care that the transmission 
unit TU sends the control packet, if there is enough time to send it before the 
- reception of the next call packet. The control unit CU can retrieve control 
packets from the queue in the order of arrival or. priority or look for the first 
packet for the transmission of which there is enough time before the 

35 transmission of the next call packet. The control unit CU can also put control 
packets in the transmission queue in the buffer in accordance with the priority 
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of the packets. The priorities ensure that the important control packets are 
sent as quickly as possible. 

The control unit CU of the network node according to the invention 
can also function as the interface of the network node BS to the network 
5 management system. The control unit CU can replace the arrival rate with a 
new arrival rate received from the network management system. The arrival 
rate is preferably updated always when the allocation situation on the 
incoming channel changes, for example when a time interval on the radio path 
is deallocated or allocated. This ensures that the network node will not 

10 unnecessarily slow the transmission of the control packet by waiting for a 
packet of a certain time slot when there is no such packet. The network node 
can also itself manage the allocation situation and synchronization on the 
incoming channel, whereby the control unit CU of the network node takes care 
that always when the allocation situation changes, the arrival rate is updated. 

15 The allocation situation on the incoming channels of the network node can 
also be managed in other network elements, for example, in a base station 
controller. The information on the new arrival rate is then received from there. 

Control packets generated by the network node of the invention are 
treated in the same way as the received control packets, i.e. they are 

20 transmitted only when there is enough time to send them before the reception 
of the next call packet. 

For the functions of the control unit CU, the network node can also 
comprise different means, such as processing means, for storing the 
information on the arrival rate and for putting the control packets in the buffer. 

25 The above functions can also be divided differently between the different 
elements of the network node, for example the control unit CU can divide the 
packets into control packets and call packets. 

The figures and the description of the figures are only intended to 
illustrate the present invention and its application to a mobile system. It will be 

.30 obvious to those skilled in the art that the invention can be varied and modified 
in many ways without deviating from the scope and spirit of the invention as 
disclosed in the attached claims. 
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CLAIMS 

1. A method for packet-switched data transmission in a data 
transmission network comprising at least one network node for receiving and 
transmitting packets, call packets being separated from control packets that 

5 contain signalling information on the data transmission network in the network 
node, characterized by comprising the steps of 

a) maintaining information on the arrival rate of the call packets; 

b) calculating (22) the duration of the transmission of the control 
packet that is to be sent next; 

10 c) defining (23) the interval to the reception of the next call packet; 

d) comparing (24) the duration with the interval, and 
if the duration is shorter than or equal to the interval, transmitting 
(25) the control packet, and 

if the duration is longer than the interval, putting (27) the control 
15 packet in a transmission queue, waiting until said call packet has been 
received, and subsequently forwarding the call packet substantially 
immediately. 

2. A method according to claim 1, characterized by putting 
the control packet in the queue in a position defined by the priority contained in 

20 the control packet so that the control packets with a higher priority are given 
priority over the control packets with a lower priority in the transmission queue, 
and the control packets with the same priority are put in the order of arrival. 

3. A method according to claim 1 or 2, characterized by, 
after the transmission of said call packet, 

25 e) retrieving (29) a first packet from a transmission queue of control 

packets; 

f) calculating (22) the duration of the transmission of the control 

packet; 

g) defining (23) the interval to the reception of the next call packet; 
30 h) comparing (24) the duration with the interval, and 

if the duration is longer than the interval, putting (27) the control 
packet back in the transmission queue, and 

if the duration is shorter than or equal to the interval, transmitting 
the control packet (25), checking (26) whether there are control packets in the 
35 queue, and if there are packets in the queue, repeating the steps of the 
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method from step e) onward, in which the first packet is retrieved from the 
transmission queue of control packets. 

4. A method according to claim 1 or 2, characterized by, 
after the transmission of said call packet, 
5 e) calculating (23') the interval to the reception of the next call 

packet; 

f) retrieving (30), from the transmission queue of control packets, a 
first packet for the transmission of which the interval is sufficiently long; 

g) transmitting (32) the control packet; 

10 h) checking (26) whether there are control packets in the 

transmission queue, and as a result of said check, 

if there are packets in the queue, repeating the steps of the method 
from step e) onward, in which the interval to the reception of the next call 
packet is defined. 

15 5. A method according to any one of the preceding" claims, 

characterized by T 

transmitting the call packets associated with the same data 
transmission connection on the same channel when at least two outgoing 
channels lead from the network node, 
20 maintaining information on the arrival rate of the call packets 

separately for each available outgoing channel, 

defining the interval to the reception of the next call packet channel- 
specifically, 

comparing the duration of the received control packet with every 
25 interval in turn, until an interval that is longer than or equal to the duration is 
found, whereby the control packet is transmitted on the channel concerned, or 
the duration has been compared with every interval, after which the control 
packet is put in the transmission queue. 

6. A network node of a packet-switched data transmission network 
30 to which there leads at least one incoming channel and from which there leads 
at least one outgoing channel, the node comprising reception means (RU) for 
receiving packets, transmission means (TU) for transmitting packets toward a 
. destination address, and a buffer (BUF) for buffering the received packets, and 
in which the reception means (RU) are arranged to separate call packets from 
35 control packets that contain signalling information on the data transmission 
network, characterized by the node further comprising 
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memory means (TC) for storing information indicating the arrival 
rate of the call packets, 

a time counter (TC) for defining the interval to the reception of the 
next call packet, 

5 calculating means (CU) for calculating the duration of the 

transmission of the control packet that is to be sent next, 

comparison means (CU) for comparing the interval and the 
duration, and 

a transmission order controller (CU) for putting the control packets 
10 in a transmission queue in the buffer and for transmitting said next call packet 
next, if the duration is longer than the interval. 

7. A network node according to claim 6, characterized in 
that the memory means (TC) are arranged to update the arrival rate in 
response to the new arrival rate received from the data transmission network. 
15 8. A network node according to claim 6 or 7, characterized 

in that the transmission order controller (CU) is arranged to put the control 
packets received in the node in the transmission queue in the buffer (BUF) in 
the order indicated by the priority contained in the packet 

9. A network node according to claim 6, 7 or 8, character- 
20 i z e d in that 

the transmission order controller (CU) is arranged to retrieve a 
control packet from the transmission queue in response to the transmission of 
said next call packet, and 

the transmission means (TU) are arranged to transmit the control 
25 packet if the interval to the reception of the next call packet is longer than or 
equal to the duration of the transmission of the control packet. 
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